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(71) We, SHIN-ETSU CHEMICAL 
COMPANY LIMITED, a Japanese Com- 
pany, of 6 — 1, Otemachi 2-chome, Chiyoda- 
ku, Tokyo, Japan, do hereby declare die in- 
5 vention, for which we pray rhar a patent may 
be granted to us and die method by which it 
is to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to a novel method 
/ 10 for coating solid dosage forms with an aqueous 
? / liquid containing a film-forming polymeric 
substance. More particularly, the invention 
relates to a method for coating solid dosage 
forms in two steps using two aqueous liquids 
15 of a cellulose ether having different concen- 
trations. 

In general, solid dosage forms such as tab- 
lets, pills, granules and capsules are coated 
with a coating solution containing a polymeric 

20 substance mixed with a suitable organic sol- 
vent, optionally with added plasticizers, color- 
ing agents and other additives, in order to 
give them better mechanical strengths and a 
pleasant appearance, protect active ingredients 

25 contained therein from being affected by the 
ambient atmosphere, and mask any unpleasant 
odors and tastes. 

The above coating method is much dis- 
advantaged by the essential use of large 

30 amounts of organic solvents in the making 
of the coating solutions, which involves the 
possibilities of hazardous fire or explosion 
during coating operations as well as the prob- 
lems of .pollution of the air and working en- 

35 vironment due to the purged vapor of solvents 
when a commercially usual coating apparatus 
is employed. 

Attempts were made to remove the above 
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disadvantages by condensing the purged vapor 
of solvents by cooling before it went into the 
air, but this was found almost impractical 
since k was difficult to attain the condensation 
point of the solvent vapor by a simple cooling 
operation. Other attempts were made also to. 
collect the purged solvent vapor with the aid 
of adsorbents, such as active charcoal, but this 
was unsatisfactory since the use of adsorbents 
was very costly and the results were not always 
effective. 

It was then a natural consequence that the 
above described problem of air pollution might 
be avoided if the organic solvent was replaced 
with water. However, the experiences and 
tests hitherto on the use of water in place of 
organic solvents have shown that this involves 
several adverse effects, rendering the substitu- 
tion of water impractical. According to the 
past results, for example, solid dosage forms 
thus coated become stuck to each other, while 
many active ingredients contained therein are 
liable to decompose when contacted with 
water, resulting in a tendency to the collapse 
of the dosage forms. Further the rate of 
evaporation of water is generally very low, 
compared to that of most organic solvents 
and, as a result, much longer is required for 
the coating process, leading to a lower pro- 
ductivity and, accordingly, higher coating 
costs. 

Additionally, it is usual to manufacture 
sugar-coated tablets by providing a water- 
proof layer of undercoating on the surface of 
each untreated tablet unit to protect the drug 
from possible disintegration due to the sub- 
sequent sugar coating which is used in the 
form of an aqueous solution. As such water- 
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proof undercoating is used an ethalolic solu- 
tion of, for example, shellac. The use of the 
ethanolic solution of shellac for the under- 
coating presents problems of, on one hand, air 
tt U S? f dKcussed above and, on the other 
^JL^ av ^ abiUt y of active ingredi- 
dSe S £? • taWetS m $r ^ach °r intestines 
raw £ !? permea ^5' of «** shellac layer 
against the digestive fluids. 

a ml* f ? b ' ect . of *" invention to provide 
a method of coatmg solid pharmaceutical dos- 

nfr fiSS.^*-™ a 9 ueous "9°" 11131 does 
?3 ^g air - the ^ of *e dosage forms 
^ f" 1 ^. ingredients contained therein. It is 
= ™£ t b,e ? °Z ^ "wntion to provide such 
«JEf.? 0d ^ J» free of 1116 Problems of 
?o £ Z£^ e a,r ^ woridn S environment 
to be caused during the coating operations. 
hJ? accordance with this invention, solid 
dosage forms are coated with an aqueoii coat- 
2hJK 'onta'nmg 8 fijm-forming polymeric 
substance dissolved or dispersed therein and 
having a viscosity of at least 3 centipoise as 
measured at the temperature of coating. 

lie inventors of this invention have pre- 
pared a variety of solid dosage fonns mat 
could easily swell and decompose on contact 
with water and observed how they behave 
wnen put into aqueous solutions and disper- 
sions of various polymeric substances as well 
as in water. As the result, it has been dis- 
Sf d , tbat the v lcn .e*s of time for these 
dosage fonns to begin swelling and decom- 
posing on contact with any of the aqueous 
hqmds do not depend on die kinds of *e 
polymeric substances or their concentration in 
the liquids, but depend merely on the vis- 
cosities of die liquid* the higher the viscositiS, 

Xi f 61 ^ taBe re< 3 uired dU swelling takes 
place. In other words, it has been mad! dear 
by me inventors that as the viscosity of an 
a S S /- 1UUOtt ° r dj^'on of a polymeric 

fctE2S y : obd dosage fonns 

The inventors further observed how the 
same dosage forms as above were affected by 
application of aqueous solutions and disper- 
sions of various film-forming polymeric Sub- 
stances by means of sprayers and other types 

fLZ n2L V 1 ? As reSult > it has been 
found that when the coating solutions or dis- 
persions have a viscosity exceeding 3 centi- 
poise, preferably 10 centipoise, there is no 
rt?7 e ^, ?ffeC ?- ^.J^e coatings. In other words, 
the coating liquids having a viscosity of at 
least 3 cennpoise are capable of producing a 
satisfactory coatings on solid dosage forms 
navmg the most sensitivity to water without 
tne least swelling or disintegration of die dos- 
a f e t . fonns and their ingredients. The viscosity 
of the coating liquids as referred to herein is 
a viscosity measured at the temperature of the 
atmosphere within die coating apparatus, at 
winch temperature the dosage forms are being 
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, The polymeric substances useful in the coat- 

£LW S m 7- 1,6 m l ? f *°* whicTcan £ 
dissolved or dispersed in water and have a 
fata-forming property. Examples from the 

ffi 'J, 01 ? 1 of ^ are as foH ows. Water- 
soluble cellulose ethers, such as methylcellu- 
lose hydroxyetfaylcellulose, hydroxypropyl- 
ceUulose, hydroxypropyl memyl^u&L 

™T? y ,T thylceUuIose and sodium cS- 
oxymethylcellulose; water-soluble vinyl polv- 

™iT taUlm |- units of ^ alcohol, vinyl 
pyrrohdone, sodium acrylate, acrylic acid or 
acrylic ester and copolymers' thereof naniral 
fc. «<* as gelatin, gum arabiclnd 
sodium alginate; aqueous emulsions of poly- 

ool™ P W b ? nCeS J repar , ed fc y *e emulsion 
P°'y m 5 lzat >°n L of polymerizable olefinic 
monomeis, such as vinyl acetate, acrylic acid, 
me,h acryUc acid, methacrylic 
esters, ethylene, esters and anhydride of maleic 
acid; and die mixtures thereof. 

Any of the above-mentioned film-forming 
polymeric substances can be used to prepare 
the coating liquids in the form of an aqueous 
wlution or dispersion, having a viscosity of 3 
cennpoise or more so that no swelling and de- 
composing phenomena take place on the part 
f J**L°, ated dosage forms. There is, howeW, 
a general weak point in the use of water as 
die solvent for the preparation of the coating 
hquids, in that since water itself evaporates 

S££ u° T i Slmvly ±an an organic solvent, 
which has been used in the making up of tibe 
conventional coating solutions, the coating 
time is accordingly prolonged and, on the other 
Sft^Si*? d0 «Se unit forms being coated 
J?_ k to f 3 * wh «i resulting in irregu- 
?nn e M Ckl ^ SSes «? f Coa ? n « s - this is takenlto 
consideranon from the commercial and eco- 
nomical standpoints, the preferred film-form- 
mg po ymenc substances may be, among other 
examples, water-soluble cellulose ethers, which 

Sfr£i3 <C ?S y m * e xa *& of from 1J to 80, 
Preferably 1.5 to 20, centipoise at 20°C in a 
2% aqueous solution. 

It may be added in this connection that an 
aqueous sohmon of a water-soluble cellulose 
ether used in the form of aqueous coating solu- 
tions is found to make solid dosage forms less 

nons than die other water-soluble vinyl poly- 
mers or copolymers and natural polymers, 

SS r th V CaSOnS are n^dear! 

further, with respect to the above-mentioned 
viscosity of the water-soluble cellulose ether in 
a 2/ aqueous solution, it is known that when 
tt is less than about 1.5 centipoise, the result- 

MtJS^T ° n S °l id dosa S c f o"ns will be 
brittle and unsatisfactory for the purpose 

Si 6 ' I hen " ? more *an about SO^enti- 
I; Coatm S solutions will have to be 
greatly diluted with water to obtain smooS 
coatings on solid dosage forms, and me^fof 

adSnSHc f° 1Uti0nS r ^ Sults in gnomic dis- 
advantages, for example, the prolongation of 130 
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coating time and the need of much heat for 
evaporation of the diluting water. 

The concentration of the cellulose ethers in 
the aqueous coating solution is preferably in 
the range of from 5 to 25% by weight. Lower 
concentrations than 5% gives rise to the dis- 
advantage of much longer time necessary for 
attaining desired thickness of the coating. On 
the other hand, higher concentrations than 
25% meet with the difficulty that the 
.surface of the coated solid dosage forms 
becomes remarkably rugged and the thick- 
nesses of the coatings are irregular due to 
coarsened spray droplets obtained from the 
coating solution of the higher concentrations. 

In order, therefore, to obtain pretty looking 
coatings on the solid dosage forms in a pre- 
ferred embodiment by using the coating solu- 
tion or dispersion of a cellulose ether or other 
film-forming polymeric substances in water, it 
is proposed to carry out the coating in two 
steps which consist of a first step in which 
is used the coating solution or dispersion con- 
taining the polymeric substance in a high con- 
centration, say in the range of 5% to 25% by 
weight, and a second step in which is used a 
smaller amount of the coating solution or dis- 
persion containing the polymeric substance in 
a lower concentration, say in the range of 
0.5% to 10%. In the embodiments, the poly- 
meric substance or cellulose ether in particular 
is preferred to have a viscosity in the range of 
1.5 to 20 centipoise measured at 20° C in a 
2% aqueous solution for the purpose of reduc- 
ing the stickiness between individual dosage 
unit forms being coated, and a viscosity in the 
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range of 1.5 to 80 centipoise as similarly 
measured for the purpose of increasing the 
gloss of coated dosage unit forms. The gloss of 
the coated dosage forms is improved by the 
second step coating in a short time. The poly- 
meric substance used in the second step may 
be different from that used in the first step so 
long as its viscosity is within the specified 
ranee. . , 

With respect to the concentration of the 
cellulose ether in the coating liquid used in the 
second step, it has been established empirically 
that it should preferably be below 5% by 
weight but above about 0.5% by weight so 
that the finished dosage forms may have suf- 
ficiently glossy surfaces in a short time. 

The fundamental concept of the two-step 
coating in accordance with the present inven- 
tion is usch that the first step coating is con- 
ducted with an aqueous solution of a cellu- 
lose ether having a concentration as high as 
possible in order to achieve the desired thick- 
ness of coatings within a short time, regardless 
of the gloss of the coated products and the 
record step utilizes an aqueous solution of the 
same or different cellulose ether having a rela- 
tively low concentration as the finish for glossy 
surfaces, with the highest efficiency of the 
overall coating process. 

To further explain the relations existing 
between the first and second coating solutions 
of the cellulose ethers with respect to their 
concentrations, the following table shows a 
rough standard recommended depending on 
the viscosity or polymerization degree of each 
cellulose ether. 



Viscosity in a 2% 
solution at 20°C, 
centipoise 

1.5— 5 

5—10 

10—20 

20—80 



Concentration in 
the first step coating 

solution, % by 
weight 

10—25 

7—15 

5—10 



Concentration in 
the second step coating 

solution, % by 
weight 

below 10 

below 7 

below 5 

below 4 



The above table is understood also to show 
the combinations of cellulose ethers in the 
case where the cellulose ether used in the first 
step coating is different in kind and viscosity 
from the cellulose ether used in the second step 
coating. For example, when the cellulose ether 
used in the first step coating is of a viscosity of 
20 centipoise and that used in the second step 
is of a viscosity of 1.5 centipoise, the concen- 
trations applicable in the first and second step 
coating will be in the ranges of 5 — 10%, e.g. 
5% and below 10%, e.g. 9%, respectively. 

The first step coating is primarily intended 
to give the necessary thickness of coatings in a 
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short time, using a solution of the polymeric 
substance of a high concentration, regardless 
of the gloss of the coated surfaces, while the 
second step coating is intended to provide 
highly glossy finishes, using a solution of the 
polymeric substance of a low concentration. 

The mechanism by which the highly glossy 
coated dosage forms are obtained in a short 
time in the two-step coating process has not 
been elucidated. Presumably the lower the 
viscosity of the coating solution is and the 
lower the concentration of the coating material 
in the coating solution is, then the easier will 
be the spreading of the coating solution on the 
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surface of the solid dosage forms to be coated 

fn ,fT°°S neS - ° f ^ coati °e films, resulting 
m the production of glossy surfaces. On the 

5 tiKS' ! **** of * e coating solu- 

°™ ? h 'S her concentration of the coating 
material in the coating solution result in the 

sohS 6 ? S ^f ea< ^ 8 f * e solu "°n when the 
1S , b f 0Ught *""» conta « with the 

S^i^^ 00801 * ^tion becomes dry 
to produce dried films lacking in smoolfanS 
and gloss on the surface. anoomuess 

is J2F u - Don of film-forming polymeric suh- 
15 stances in accordance with L fwSinJS 

ri™ ° P ^ 0nal to admk lie coating solu- 
non with various auxiliary additives employed 
m the pnor art method, including colorine 
agents, such as edible dy^s, ediMelake mS? 

S^ in0 * ank PiS^elg. timnfuS 
cXfe P^ents, such as tail and find? 
divided silica, pksticizers, such as polv- 
ediyleneglycol, polypropyleneglycol and^- 
25 „T 0rm H S ^ as va niUa essence ind 

Srme.' ^ aS ^ - d 

Those additives which are used in the 
coanng solution for tie first step coating may 
optionally be added to the coating solutiVfo? 

£ ,£ COnd ^ coating. Incidentaly,pSen" 
as the coloring agent are added preferably hi 
Ae coating solution for the first step, bufnw 
in the coating solution for the second sten 
snce it is difficult to produce suffident gS 
35 by a coating solution containing pigments 

With respect to the apparatus employed for 
sdid dosage forms in accfiS 
with the present invention, using an aqueous 
an S^Sa- * a cellulose ether wim or wEt 
jSfSf 0 " 1 °! additiTCS ' *ere are no specffic 
hmimtions and any of the conventional Wer 
machines can be employed. They include pan 
coaters of the conventional type, rotating-^ 
/type coarers, such as Accelacota mfde by 
45 Manesty Co., England, Wurster type fluidk- 
tng coater developed by the Foundation of 
Wisconsm University, U.S.A. and the fluTdiz- 
mg coater made by Glatt Co., West Germany. 

SO m^h£» J n ° ns to ? °P««"« these coating 
50 machines for carrying out the method of the 
present invention are the same in prindple 

£; h ^° f0rej *** that is different 

being the coating solution in which water is 

55 flhti^ 0i ° rgamc so,vents - Du e to the 
55 absence of organic solvent in the coating solu- 
tion 5 fed to the coating machines, the danger of 
hazardous fire and explosion and the problem 
of j air pollution by the pmged vapor of the 
60 u T eU as ±e health problem of 

60 workers by the environmental pollution can 
completely be eliminated. 

The thicknesses of coatings provided on solid 
aosage forms are, of course, variable depend- 
mg on factors, such as, the knd of the poly- 
63 menc substance used, the shape and dimen- 



? f the solid dosage forms and the 

cases, tne coatings have a thickness in the 
range of from 0.005 to 0.5 tnm™h, how- 
ever, does not limit the scope rf SehS- 70 

;„ Jc"^ ™T * e thickness of the coat- 

^ J^n* 6 ^ 0 ™ 1 O0 * tl, W has a consider- 

&,ckness than the first coating, 75 
rfl?^™ V™? °-°° 2 to 0.02 mm being 
? ften sufficient for the second coating denend- 

1D \E Sh desired gloss , 0f me coated sSl 

• t?^> Uowin 8 examples illustrate the present 

b7S; 'J* m .? e exam Ples are aU parts r 
by weight, unless otherwise mentioned. ( 



Example 1. 

™« ? f IXture of 24 P^ of lactose and 16 
parts of com starch was kneaded with a 15°/ 
ethanohc solution of 0.6 part of polyvinyl! «s 
pyrrohdone CK-30). The resultinHS 85 
was subjected to granulation by an extrusion 
granulator through a screen having 0.6 mm 
openings, and the granules.thus produced were 
dried m an oven of ffie air-drculation type at 90 
50»C for 6 hours. The dried granules were 
blended with 50 parts of microcrystailme cdlu- 
\°*LS 5 ro ^ uct <>f Asahi Chemical In- 

d "stry Co., Ltd., Japan— 'AviceT is a Trade 
Mar*;, 10 parts of calcium caiboxymethyl- qs 

rScefco^rr 1 ECG-505, pSct £ 95 
Ri^ C °-» Ltd -» Japan) and 0.5 part of mag- 
nesium stearate. The resulting product wis 
St?!^ arot ary tablet machine to form 
weight rad,9n ™ mdiam eterand280mgin 100 

The tablets were found to have a hardness 
of 9 kg as determined by a Monsanto Hardness 
Tester and disintegrate within a period of from 

ri„n rJL/f 01 ^ ^ J 68 ^ bv Ae disintegra- 105 

t?ft for "uncoated tablets" in accordance 
with the U.S. Pharmacopeia, 18th Revision. 

The tablets were treated with a drop of 
water put on the their surfaces, to find that the 
areasin contact with water became swelled and 110 
drfotmed in 03 to 0.3 of a second, and the 
fS ntinut« 0m0nS ^ ^Wted after a 

^.vZIl 6 -! 1361 ." 8 were testcd also for the disin- 
ESm comact with the various aqueous 115 

liquids (solutions or dispersions) of film-form- 
J? g n P°^ nc , substances or sugar, as men- 
ttoned in Table I, accompanied by their res- 
pective solid contents, viscosities and the tem- 
peratures at which the tests were carried out 120 

v^ireTKf 5/ -* U ^ id onto *f con- 
rimt tablet surface and determimng 

tiie time before swdling began takin" olace 

£te a Ttr ni be ^'AgtiS'C 
Z ^ ^, The 41 st Tesalts a « set out in the 125 
same table. These results indicate that the 
swelling time depends definitely upon the vis- 
cosity of the testing liquid a/cacn tempera- 
ture, irrespective of the kind of the filn>W 
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ing polymeric substance and the concentration 
of the testing liquid. It is found that the swell- 
ing time increases with the viscosity of the 
testing liquids almost linearly in a logarithmic 
plotting. 

On the other hand, the swelling time for the 
testing liquids containing a low molecular 
weight substance such as sugar deviates widely 
from the relationship l?etween the swelling 
time and the viscosity of the testing liquids. 



obtained for the testing liquids containing film- 
forming polymeric substances. Furthermore, 
powders of a water-insoluble inorganic sub- 
stance, such as talc, admixed with the testing 
liquids do not influence the relationship 
between the swelling time and the viscosity of 
the liquids, though such additions remarkably 
increase the apparent viscosity of the testing 
liquids. 
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TABLE I. 



Sample 
No. 



Testing Liquid 



1 Water 
2 



3 
4 
5 
6 
7 
8 
9 
10 



Aqueous solution of hydroxypropyl- 
methylceiluiose (Viscosity in a 2% aqueous 
solution at 20°C: 6.1 cps) 



0.6 20 
1.0 40 



0.5 
1 
2 
3 
5 
5 

10 
10 



1.3 
2.5 
6.1 
11.2 
30.5 
23 
339 
189 



40 
40 
20 
30 
20 
40 
20 
40 



0.2 
0.3 



0.4 
0.5 
1.4 
1.8 
4.5 
3.7 

32 

21 



11 

12 
13 
14 


Aqueous solution of hydroxy- 
propylmethylcellulose 
(Viscosity in a 2% aqueous 
solution at 20°C: 15.3 cps) 


1 

3 
3 
5 


3.4 
35.3 
30.8 
94.6 


40 
20 
30 
40 


0.7 
5.6 
5.2 
9.5 


15 
16 
17 
18 


Aqueous solution of hydroxy- 
propylmethylcellulose 
(Viscosity in a 2% aqueous 
solution at 20° C: 51.5 cps) 


0.5 
1 
2 
5 


3.6 
4.2 
42.6 
368 


40 
20 
30 
40 


0.8 
0.9 
5.2 
43 


19 
20 
21 
22 
23 


Aqueous solution of hydroxy- 
propylcellulose 
(Viscosity in a 2% aqueous 
solution at 20°C: 8.2 cps) 


2 
3 
3 
5 
10 


6.9 
16.0 
13.8 
56.1 
327 


40 
30 
40 
20 
40 


1.5 
2.7 
2.2 
8.6 
26 


24 
25 
26 
27 


Aqueous solution of vinyl 
pyrrolidone (K — 30) 


2 
5 

10 

20 


2.8 
5.2 
7.4 
16 


20 
40 
30 
40 


0.7 
0.9 
1.2 
3.2 


28 
29 
30 


Aqueous emulsion of polyvinyl acetate 


3 
5 

10 


2.8 
4.3 
16 


40 
20 
30 


0.6 
0.7 
2.3 


31 

32 
33 


Aqueous solution of sugar 


30 
40 
50 


4.6 
6.7 
10.5 


40 
40 
40 


2.2 
6.4 
29 


34 


Sample 9 added with 10% of talc 


15 


640 


20 


32 


35 


Sample 21 added with 10% of talc 


13 


27.2 


40 


2.2 



Notes: C is for concentration in a % by weight 
V is for viscosity of liquid in centipoise. 
T is for temperature at which the test was undertaken. 
S is for swelling time in seconds. 
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t*^' 6 ^ blet i were subjected to coating 
nr^^L S r ay i? g ,*? a " ueous coating liquid! 
Wndfo?fi^f SSO Ving f Aspersing v^ious 
5 °L ' fom V ng ^Smeric subwances in 

water. Spraying of pure water was also con- 

fn U 1™J? panU ' eI *« «™» coater machines 
mmvesngate the effects of water on die tab- 
in r ~J t& Cmtiag machin es employed for the 
^ were . a conventional pan coater with a pin 
^ 1? T, , 2* ametcr » a Glatt Auidizing coater 
Model WSLD-3 and a Wurster fluiSg 
coater having a column of 14 inches in dia? 
meter. The manner and conditions for operat- 
15 ingeach coating machine were as folW 

were charged into the pan. Spraying of the 

?n P^?, t ? nes ! alternately, the graying of the 
20 liquid lasting for 10 seconds at a time with 3 
ml of the hquid at 40°C and the blowing of 
^ » 60»C lasting for 30 second ft a 

2 1 ?J S P m flt "dizing coater and the Wur- 
25 ster fluidizing coater, the rates of spraymg 
were 30 ml and 5 ml, respectively, of 
mg liquid at 40-C per minute £,d the tent 
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So 4°0»c e f ° r effeCdnS fluidiza *°" 
The results of the above coating tests are 

summarized in Table II. It is deaf from £1 
S n M?K t * e ^ coated with^e cnatinl 
hS± ^ 3 v i^ osit y Wo w 3 centipoisf 
became swollen and finally disintegrated while 
no such adverse effects were brought abombv 
the coating liquids having a viscosity WgS 
than 3 centipoise. The viscosity of 3 centi- 
poise of the aqueous coating h'quids corret 
ponds to the swelling time of 0.5 to 0 9of a 

liquids. viscosity me contacting 

From the results of the foregoing tests it 
may be concluded that 0.5 to O^second Suf- 
ficiently long for the formation of coating fiSs 

face of die tablets without affecting the fa. 

l/V** P enetraQ011 <>f water into the 
tf* "«ki tablets - P^ore, no swelling 
of the tablets suggests the absence of any un- 
desirable effects toy water to the activefara- 
dients contained fa the solid dosagefornS 
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TABLE II. 



Sample . . 

No. Testing Liquid 



Condition of 
tablets coated 
by coater: 

X Y Z 



1 Water 



0.6 



2 
3 
4 
5 
6 
7 



Aqueous solution 
ofH.P.M.C. 
(Viscosity: 6.1 cps) 



0.5 

1 

2 

3 

5 

10 



1.3 
2.5 
5.6 
9.5 
23 
189 



* — 

* ** — 
Good Good Good 
Good — — 

Good — 

Good — Good 



8 
9 
10 
11 



Aqueous solution 
ofH.P.M.C. 
(Viscosity: 51.5 cps) 



0.5 
1 
2 
3 



2.3 
3.5 
8.5 
20.8 



* ** — 

Good Good Good 

Good — _ — _ 

Good Good Good 



12 
13 
14 
15 



Aqueous solution 
ofH.P.M.C. 
(Viscosity: 8.2 cps) 



0.5 
1 
2 
3 



1.6 
2.9 
6.9 
13.8 



Good Good — 
Good — Good 



16 
17 
18 



Aqueous emulsion of 
polyvinyl acetate 



3 
5 
10 



2.8 
3.6 
5.6 



Good 
Good 



** 

Good Good 
Good — 



19 Aqueous solution of 

20 Vinyl pyrrolidone 

2 1 Aqueous solution of 
sugar 



2 
10 



1.9 
15.3 



* ** — 

Good Good — 



50 



10.5 Not 

disintgrated 



Notes* C is for concentration in % by weight. 

Notes. ^ is w v . scosUy of Hquid at 40 o C m centipoise. 

X is for a conventional pan coater. 

hAS^SSC* —*» Of Which iS 

in a 2% aqueous solution at 20° C. 



10 



15 



Example 2. 

Coating tests were undertaken on medical 
tablets containing vitamin B 1 and vitamin C in 
complex as the active ingredients. The tablets 
had been prepared as follows. _ 

A well-blended mixture of 5 parts of vitamin 
B, 50 parts of vitamin C and 190 parts of 
laaose was kneaded with a 15% ethanolic 
solution of 4 parts of polyvinylpyrrolidone 

(K 30) and granulated by an extrusion pel - 

letizer having a screen with 0.6 mm openings. 
The products were dried in an oven of the air- 
circulation type at 50°C for 6 hours, and fur- 
ther blended with 1 part of magnesium 



stearate and processed by use of a rotary tablet 
machine into tablets of 9 mm in diameter, 
weighing 250 mg each on an average. 

The aqueous coating solution was prepared 
by dissolving into 90 parts of water -10 parts 
of hydroxypropylmethylcellulose ( Pharma- 
coat" 606, product by Shin Etsu Chemical 
Co, Ltd., Japan— "Pharmacoat" is a Trade 
Mark) with the contents of hydropropoxy and 
methoxy groups of 8.9 and 28.7% by weight, 
respectively, and having a viscosity of 6.1 
ceritipoise at 20°C in a 2% aqueous solution. 

As a control solution, another aqueous solu- 
tion was prepared by dissolving 44.2 parts of 



20 



25 
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M44,890 



10 



15 



20 



25 



30 



^ g£ n ofti 3 ° f £ Recharged into the machine^ 

The tablets were coated with either one of out ??I^J% l ? a ?? B -"* ttiaa S n * rarried 
the above two coating solutions, usine one of thl 6 rf 30 , mI /nunute s while keeping 



The operation conditions in each of the 
coating machines were as follows. With die 
pan coater when hydroxypropylmethylcellulose 
was empi oyed as the coating material, 3 kg of 
the tablets were charged into die pan and 
spraying of the coating solution by use of a 
spray gun with compressed air and blowing of 
hot air for drying were alternately performed, 
me duration of a single spraying was 10 
seconds each and the amount of the sprayed 
coating solution ^ a ^ was 3 ml 

each, while maintaining the temperature of the 
solution at 40°C. The duration of a single hot- 
air blowing was 30 seconds each and the tem- 
perature of die air was 40°C. When sucrose 
was employed as the coating material, 1.5 kg 
of the tablets were charged in the pan and 
spraying or the coating solution by use of a 
spray gun with compressed air and blowing of 
hot air for drying were alternately performed. 
I he duration of a single spraying was 10 
seconds and the amount of the sprayed coating 
solution in a single spraying was 10 ml each 
while maintaining the temperature of the solu- 
tion at 40°C. The duration of a single hot- 
air blowing was 60 seconds each and the 
temperature of the air was 50°C 
With the Glatt fluidizmg aata, 3 kg of 



nJX Y mste l, Arizing coater, the 
quantity of the, tablets chafed into the 
machine in one time was 1.3 kg and the rate 
o. spraying of the coating solution was 5 
ml/mmute. The temperatures of the coatine 
soluoon and the air for fluidization were both 

The coating operation with the coating solu- 
tion of hydro^propylmethylcellulose was con- 
thickness of me coating layer 
^™ °- 05 ""n. wink rae coati operation 

Snte SUC ^L baSed coatiD S so'ution was 
continued until me amount of coating reached 
50 mg per tablet. After completion of the 
coating operation, the coating tablets were 

Src Sr" &I* * e W» « 

Samples of the tablets were collected on 3 
occasions, i.e., before coating, immediately 
after rhe completion of coating and drying, 
and after 30 days of storage at 50°C in a glass 
bottle with a screw-mounted cap. Each sample 
was analyzed to find its contents of the vita- 
m£p"" JT method for vita- 

mm B x and by die mdophenol titration method 
for vitamin C in order to determine the in- 
fluence of the coating and storing on the vita- 
m ^ 1 ^ ontents - results are shown in Table 



TABLE HI. 




Hydroxypropylmethyl- 
cellulose 



Glatt 

fluidizing 

coater 



Sucrose 



Pan 
coater 



4.97 



50.6 



After coating 
and drying 



After 
storage 



Vitamin C, 
mg/tab. 



Vitamin B, 
mg/tab. 



4.94 



Vitamin C, 
mg/tab. I 50.3 



4.97 



50.4 



4.95 



50.3 



4.63 



46.2 



4.25 



42.8 



As is seen from the table, the contents of 
both vitamin Bj and vitamin C in the tablets 
with hydroxypropylmethylcellulose-based coat- 
ing showed very slight decrease during the 
5 coating process and the storage, while remark- 
able decrease was recorded in the contents of 
vitamins in the tablets with sucrose-based 
coating. 

Example 3. 

10 This example is given to demonstrate the 
two-step coating process. 

Tablets weighing 300 mg each were pre- 
pared by shaping a mixture of 90 parts of 
aspirin granules and 10 parts of corn starch 

15 into tablets with a rotary tablet machine. 

The coating solution for the first step coat- 
ing was prepared by dissolving or dispersing 
15 parts of hydroxypropylmethylcellulose 
(Pharmacoat 603, product by Sin-Etsu 

20 Chemical Co., Ltd., Japan) with the contents 
of hydroxypropoxy and methoxy groups of 
* 9.8% and 29.2% by weight, respectively, and 
with the viscosity of 3.1 centipoise in a 2% 
aqueous solution at 20° C, 0.3 parts of titanium 

25 dioxide and 0.15 part of tartrazine aluminum 
lake into 85 parts of water. 

The coating solution for the second step 
coating was prepared by dissolving 4 parts of 
the same hydroxypropylmethylcellulose as in 

30 the first step coating solution in 96 parts of 
•water. As a control, a third solution was pre- 
pared by dissolving or dispersing 4 parts of the 
same hydroxypropylmethylcellulose as in the 
first step coating solution, 0.08 part of titanium 

35 dioxide and 0.04 part of tartrazine aluminum 
lake in 96 parts of water. 

Into an automatic pan coater (Freund In- 
dustry Co., Type FM — 2) were charged the 
tablets weighing 2 kg, and the tablets were 

40 coated in two ways, namely in either the two- 
step coating with the coating solutions prepared 
as above or the single-step coating with the 
coating solution for control. The alternate 
spraying for 10 seconds with 1.7 ml of the 

45 coating solution and the air blowing for drying 
for 20 seconds were repeated until the desired 
thickness of the coating was attained. The tem- 
peratures of the coating solution and the air 
for drying were 40° C and 60°C, respectively. 

50 The first and second step of coating lasted 
for 110 and 30 minutes, respectively. The 
weight increase of the tablets by the first step 
and overall weight increase of the tablets by the 
two steps were 8 and 8.6 mg per tablet, res- 

55 ipectively, and the thickness of the coating 
layer by the first step and the overall thickness 
of the coating layer after the finishing were 
0.05 and 0.053 mm, respectively. 

The control test carried out in a single step 

60 with die control solution took about 450 
minutes, giving the amount of coating of 8.6 
mg per tablet and the thickness of the coating 
layer of 0.053 mm. 

It was observed that the surface of the tab- 

<GB 1444890A_!_> 



lets after the first step coating was found quite 65 
mat, while that after the second step coat- 
ing very glossy. The degree of gloss obtained 
in the control test was somewhat inferior, des- 
pite the much longer duration of the coating 
operation required. '0 

Example 4. 

The coating tests were carried out with 
aqueous coating solutions in two ways, i.e., the 
two-step coating and the single-step coating 
with a control solution. 75 

For the purpose of the two-step coating pro- 
cess, the coating solution for the first step was 
prepared by dissolving or dispersing 8 parts of 
methylcellulose ("Methulose", product by 
Shin-Etsu Chemical Co., Ltd., Japan — 80 
"Methulose" is a Trade Mark) with a meth- 
oxy content of 28.8% by weight and with a 
viscosity of 16.1 centipoise in a 2% aqueous 
solution at 20°C and 0.2 part of tartrazine 
aluminum lake in 92 parts of water. The coat- 85 
ing solution for the second step finishing coat- 
ing was prepared by dissolving 3 parts of the 
same methylcellulose as in the first step coat- 
ing solution in 97 parts of water. The control 
solution was prepared by dissolving or dis- 90 
persing 3 parts of the same methylcellulose as 
in the first step coating solution and 0.045 part 
of tartrazine aluminum lake in 97 pans of 
water. 

Into a Wurster type fluidizing coater hav- 95 
ing the column of 4 inches in diameter were 
charged 1.5 kg of the aspirin tablets prepared 
in tiie same manner as in the preceding 
example and the test runs were carried out. 
The temperatures of the coating solution and 100 
the air for fluidization were 40°C and 60°C, 
respectively, and the rate of the spraying of 
the coating solution was 7 ml/minute. 

In the two step process according to the 
present invention, the first and the second step 105 
operations lasted for 78 and 20 minutes, res- 
pectively. The weight increase after the first 
step coating and the overall weight increase 
after completion of the two-step coating of the 
tablets were 8 and 8.8 mg per tablet, res- 110 
pectively; while the thickness of the coating 
layer after the first step coating and the overall 
thickness of the coating layer after completion 
of the two-step coating were 0.05 and 0.055 
mm, respectively. The surface of the thus 115 
finished tablets was found smooth and highly 
glossy. 

In the test employing the control solution, 
the time taken for the operation was 230 
minutes, giving 8.8 mg weight increase per 120 
tablet on an average and 0.055 mm of the 
thickness of the coating layer with somewhat 
inferior gloss on the surface. 

Example 5. 

This example was to demonstrate the two- 125 
step coating process of solid dosage forms, 
using different coating materials in each step, 



10 
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lugh solids content as the first coating and a 
solution of a water-soluble cellulose ether hav- 
raga low solids content as the second coating. 

The pharmaceutical tablets to be coated 
were prepared as follows. A mixture of 50 
parts of ammonium chloride and 50 Darts of 

lactose was kneaded with a 15% emanoKc SuJnZZZZ J 5 "? 51311 " . is a water-soluble 
solution of 3 parts of polyvhiylpyrrolidone ?S 0 t ^ * *» * e 



die temperature of coating and containing a 
fibn-forming polymeric substance dissolved or 
dispersed therein, is applied to a solid dosage 

ri,?"., A i meth ? d «*°nU«W to claim 1 in which 
tae polymeric substance is a water-soluble 



15 



20 



25 



30 



35 



40 



extrusion granulator having a screen of open- 
ings 0.8 mm wide to produce granules. The 
granules were then dried and blended with 0 5 
part of magnesium stearate and processed by a 
rotary tablet machine into tablets, each of 
9 mm m diameter and 250 mg in weight. 

The emulsion-type coating liquid for the 
first step coating was prepared by dispersing 
3U parts of an aqueous emulsion of polyvinyj- 
acetate ("Polysol" S-5, product of Sfaowa 
^obunshi Co Ltd., solids content: 50 wt. % 
— Polysol" is a Trade Mark), 0.6 part of 
ntamum dioxide, 0.2 part of tartrazine alumi- 
num lake and 2 parts of propylene glycol in 
o/.o parts of water. 

The coating solution for the second step 
coating was prepared by dissolving 3 parts of 
L ? am 5 ^y^oxypropylmethylcellulose as 
used in Example 2 in 97 parts of water. 
Into an automatic pan coater (product of 
I^ustry Co., type: FM— 2) were 
charged 2 kg of the tablets, for coating by the 
two step process. Conditions for the coating 
operation were the same as Example 3. 
The first and second steps lasted for 90 and 
rnmutes, respectively. The weight increases 
of the tablets after the first step and the second 
step were 9L0 and 10.0 mg per tablet, res- 
pectively. The surface of the tablets after the 
first step coating was found mat, while that 
after the second step very glossy. 
WHAT WE CLAIM IS:- 
L A method of making a coated solid dos- 
age ionn in which an aqueous coating liquid, 



3. A method according to claim 1 in which 
the coating liquid is appHed in Zo £ 
concentraoon of the polymeric substani in 

ftnf w g T d a £ plicd fa me second step 
^ng lower than that in the coating liquid 
applied in the first step. 4 

4. A method according to claim 3 in which 

the clw D0D , ° f *» P°?ymeric substance in 
the coatmg liquid applied in the first step is in 
the range of 5 to 25% by weight and Aat in 
the coatmg liquid applied in the second step is 
in the range of 0.5 to 10% by weight. 
a • ^. n ? e T od according to claim 3 or claim 
4 in which the polymeric substance in the coat- 
ing liquid .applied in the second step is a 
water-soluble cellulose ether having a viscosity 
in the range of L5 to 80 centipoisels measured 
I a 7 y* 1 ** aqueous solution at 20°C 
°- ^ method according to any of claims 3 
to 5 in which the polymeric substance in the 
coating liquid applied in the first step is a 
water-soluble cellulose ether having a viscosity 
in the range of L5 to 20 centipoise as 
Tt 20 s ? m 3 2% by Wefght aqueous solution 
. 1: A method according to claim 1 substan- 
tially as hereinbefore described with reference 
to any of the Examples. 

- For the Applicants: 

GILL, JENNINGS & EVERY, 
Chartered Patent Agents, 

53/64 Chancery Lane, 
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